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Dietary supplementation of distiller's grains in late pregnancy on reproductive

performance and colostrum composition of sows
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Abstract: This study aimed to investigate the effects of 1% distillers' grains (DG) on reproductive performance of sows in late
pregnancy. A total of 72 healthy PIC sows (80 days of pregnancy) were randomly divided into two groups, with 6 replicates in each
group and 6 sows in each replicate. The control group was fed a basal diet, and the DG group was supplemented with 1% Fuyu flavor

DG in the basal diet. The experimental period was from 80 days of pregnancy to delivery. The results showed that the litter weight,
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number of live piglets and number of healthy piglets in the DG group were significantly higher than the control group (P<0.05), while
the number of intrauterine growth retardation (IUGR) piglets was significantly decreased (P<0.05). DG decreased the content of urea
nitrogen in colostrum of sows (P<0.05), but there was no significant difference in immunoglobulin (Ig A, Ig G, Ig M) levels (P>0.05).
Analysis on biochemical indicators showed that DG increased the serum triglyceride (TG), cholesterol (TC), high-density lipoprotein
(HDL-C), total superoxide dismutase (T-SOD) and catalase (CAT) (P<0.05), but decreased the level of interleukin-2 (IL-2) (P<0.05).
Additionally, DG increased the glutathione peroxidase (GSH-Px) level in placental tissue (P<0.01). Analysis on fecal microbiota
showed that DG had no significant effect on the intestinal microflora clustering, chaol index, observed-species, PD-whole-tree and
shannon index (P>0.05); however, DG reduced the relative abundance of Spirochaetota and Treponema (P<0.05), and increased the
abundance of Clostridiaceae (P<0.05). In summary, supplementation of 1% DG in the diet of sows during late pregnancy can effectively
improve the reproductive performance and antioxidant capacity, alleviate inflammation and modulate the gut microbiota structure of

SOWS.
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Table 1 Effects of dietary distiller's grains on reproductive performance of sows

TiH IR CTL R4 DG P-ffi P-value
MR 14.33+1.30 15.75+2.41 0.088
TEATFE 13.16+1.33 14.75+1.95 0.031
A4 12.33+1.61 14.50+1.78 0.005
TUGR {154t 0.83+0.83 0.25+0.45 0.048
Sefla 1.16+1.19 1.00+1.95 0.803
AT 0.08+0.28 0.25+0.86 0.534

iy 0.08+0.28 0.08+0.28 1
WIAEHE 18.36+4.06 22.39+4.98 0.041
fr k35 & 1.28+0.27 1.43+0.31 0.206
2 TRRR IS I R RS G B R 1 5
Table 2 Effects of dietary distiller 's grains on placental efficiency of sows

A 4L CTL W DG P-ffi P-value
iR 3.22+0.13 3.850.92 0.159
iR &S 5.63x1.12 6.00+1.39 0.621
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Table 3 Effects of dietary distiller 's grains on milk composition in colostrum of sows

TiH TR CTL R DG P P-value
FLIEZE (%) 5.89£0.85 5.22+0.81 0.197
FLEHEY 19.95+3.05 18.39+3.64 0.441
FLHEZRE (%) 2.05£0.25 1.75+0.24 0.062
E R 27.61£3.53 24.98+3.33 0.214
JREZA (mg/dL) 68.70+7.15 54.58+9.20 0.014
B 36.37+3.66 34.07+4.29 0.342
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Table 4 Effects of dietary distiller's grains on immunoglobulin levels in colostrum of sows

TiH IR CTL W4 DG P-fi  P-value
Ig A (mg/mL) 0.16+0.01 0.18+0.01 0.092
Ig G (mg/mL) 0.43+0.11 0.34+0.05 0.125
Ig M (mg/mL) 337.10+48.74 378.26+43 .44 0.154
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Table 5 Effects of dietary distiller's grains on lipid metabolism indexes in serum of sows

TH XERZE CTL R4 DG P-{ P-value
TC (mmol/L) 1.71+£0.35 2.51+0.49 0.009
TG (mmol/L) 0.20+0.02 0.23+0.01 0.016
HDL-C (mmol/L) 1.31+0.25 2.35+0.61 0.003
LDL-C (mmol/L) 0.30+0.03 0.35+0.06 0.107
GLU (mmol/L) 1.27+0.05 1.26+0.15 0.910
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Table 6 Effects of dietary distiller's grains on serum antioxidant indices of sows

B gE| XHRZH CTL WS4 DG P-H P-value
T-AOC
20.59+2.42 23.61+2.92 0.080
(umol/mL)
T-SOD
153.47+17.36 183.51+13.07 0.007
(U/mL)
MDA
3.84+0.48 3.52+0.28 0.199
(nmol/mL)
GSH-Px
467.97+31.38 503.03+66.82 0.282
(U/mL)
CAT
3.81+0.37 4.54+0.34 0.006
(U/mL)

BEAh, SRR JE I R I SR = T R IR T-SOD. MDA. CAT “EHiA M IRFrTC B & M
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Table 7 Effects of dietary distiller's grains on placental antioxidant indices in sows

i H XHER4E CTL R4l DG P-{H P-value
T-AOC
10.04+1.22 11.92+1.84 0.064
(umol/mgprot)
T-SOD
46.61+6.67 55.67+9.47 0.084
(U/mgprot)
MDA
3.28+0.45 3.4440.32 0.487
(nmol/mgprot)
GSH-Px
17.3742.35 33.64+8.29 0.001
(U/mgprot)
CAT
18.274+2.38 17.70+2.82 0.712
(U/mgprot)
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Table 8 Effects of dietary distiller's grains on serum levels of inflammatory factors in sows

IgE| XL CTL P2l DG P-fi P-value
IL-1P (pg/mL) 4.83+0.56 4.61£0.35 0.433
IL-2 (pg/mL) 440.95+16.20 415.46+13.20 0.014
IL-6 (pg/mL) 153.17+38.96 168.77+41.43 0.517
TNF-a (ng/mL) 2.30+0.44 2.00+0.32 0.225
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Fig.1 Effects of DG on gut microbiota of sows

(A) Effect of DG on the B diversity of gut microbiota; (B) Effect of DG on a diversity of gut microbiota; (C) Modulation of DG on gut microbiota phyla; (D)

Relative abundance of Spirochaetota ; (E) Modulation of DG on gut microbiota family; (F) The relative abundance of Clostridiaceae ; (G) Modulation of

DG on gut microbiota genera; ( H) The relative abundance of Treponema ;
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